A number of nicotinic acetycholine receptors (nAChR) are being actively used as ion channel drug targets. These measurements pose unique challenges for automated patch clamp instrumentation. This is due to the fast kinetics of a number of nAChR ion channel types, as well as the need to limit the agonist exposure time across a large number of parallel recordings in order to control desensitization.
Materials and Methods

Conclusions
We present assay data for EC50 and recovery time scale measurements for the nACh receptor channel α1 using the IonFlux electrophysiology platform Microfluidic compound delivery enables continuous perfusion experiments with fast recovery of the ion channes (<10s) and current on time scales on the order of 100 ms.
Current Responses to Increasing
Concentratons of ACh
Current Recovery from Inactivation
' '
Feasibility is shown for a nicotinc receptor assay with high success rates, sychronous solution exchange, and the ability to apply multiple compounds in fast succession for improved experimental protcols and the interrogation of ligand gated ion channels. 
Cells
Cells expressing hnAChR (Millipore PrecisION™ hnAChR α1/β 1/γ/ε -HEK 293 Recombinant Cell Line, Cat # CYL3052) were cultured in medium containing DMEM/F12 glutamax, Fetal Bovine Serum, Non Essential AA, Geneticin, and Hygromycin B at 37°C and 5% CO2. For cell isolation, flasks were first washed with 10 ml of Ca-and Mg-free PBS, followed by 2 ml of Detachin™ solution (Genlantis), after which cells were treated with Detachin™ solution. After release, the cell suspension was spun for 90 seconds (1000 rpm) and resuspended in extracellular solution (5x106 cell/ml). The extracellular solution contained (mM): 138 NaCl, 4 KCl, 1 MgCl2, 1.8 CaCl2, 10 HEPES, 5.6 glucose, pH 7.45 with NaOH. The intracellular solution for the whole cell voltage clamp contained (mM): 15 NaCl, 60 KCl, 70 KF, 5 HEPES, 5 EGTA, pH 7.25 with KOH. Cell suspension in extracellular solution was dispensed into an IonFlux plate.
Experimental Procedures
The IonFlux plate layout consists of units of twelve wells; two wells contain intracellular solution, one contains ECS plus cells, eight contain ECS plus compounds of interest, and one well is for waste collection. Cells are captured from suspension by applying suction to microscopic channels in ensemble recording arrays. Once the array is fully occupied, the applied suction breaks the cell membranes of captured cells, establishing whole cell voltage clamp. For compound applications, pressure is applied to the appropriate compound wells, introducing the compound into the extracellular solution rapidly flowing over the cells. For recording nAChR currents, cell arrays were voltage clamped at a holding potential of -80 mV.
Compounds
Acetylcholine, the nAChR agonist was purchased from SigmaAldrich (Cat# A6625). ACh was dissolved in deionized water to make a 10mM stock solutions, and diluted serially into extracellular buffer. Data analysis and graphical presentation were performed using a combination of Ionflux software and Origin Lab. A threshold was set at -2nA for responses to 10uM ACh. Ensemble responses below this value were excluded from the analysis. 
